AMENDED SPECIFICATION 



Reprinted as amended In accordance with the decision of the Superintending Examiner 
acting for the Comptroller-General, dated the fifth day of March, 1936. under 
Section II of the Patents and Designs Acts, 1907 to 1932. 




PATENT SPECIFICATION 

Application Date: Sept. /, 1934. No. ISZl^jzA. 
Complete Specification Left: Dec. 4. 1934. 
Accepted: Sept. 19, I93S. 



435.345 



PROVISIONAL SPECIFICATION 



Improvements in or relating to the Manufacture of Activated Carbon 



10 



16 



20 



30 



35 



40 



45 



1, Rojjin Geohoia Westuury Pajinell, 
P.I.O., a British Subject, of Idleigh 
Oourt, Meopham, Kent, do hereby declare 
the nature of this invention to be as 
follows : — 

This invention is for improvements in 
or relating to the manufacture of activated 
carbon and deals particularly with the 
manufacture of an activated carbon of 
low apparent density and of high activity. 
It boa been found that the black ash 
residue obtained as a by-product from the 
digestion of esparto grass with alkali con- 
stitutes a materia^-particularly suitable 
for the manufacture of an activated carbon 
having the desirable properties mentioned 
above. 

The present invention accordingly com- 
prises a process for the preparation of 
activated carbon from the black ash 
residue resulting from the digestion of 
materials containing pecto-celluldse (for 
example esparto grass) with alkali which 
comprises heating the black ash in the 
presence of limited amounts of oxygen to 
a temperature between 700 and 1000° C. 
and thereafter continuing the heating in 
the presence of an excess of oxygen at a 
temperature between 400 and 600° C. 

In a preferred form of the invention the 
black ash residue before being employed 
in the present process is leached with 
water until it is substantially free from 
alkali, for example until it has a pH 
between 9 and 10. 

The black ash is preferably carbonised 
in a thin layer and is continually moved 
so as to expose fresh surfaces. This stage 
of, the process may conveniently be carried 
out in a Herresclioff oil-fired furnace, the 
proportion of oxygen in contact with the 
black ash being controlled by the dilution 
of air admitted to the furnace with dry 
steam. ^ The temperature to which the 
carbonised black ash is raised at this stage 
of the process depends on the purpose for 
[PAc* 1/-] 



which the activated carbon is requirod, 
active carbons of the highest activation 
being obtained by treatment at the highest 
temperature. Por certain purposes, for 
example the decolorisation of vegetable 
oil and the removal of taste and odour 
from water, the carbonised black ash leav- 
ing the furnace may be cooled and ground, 
further activating treatment being 
omitted. In order to obtain a carbon of 
greater activity however the produot 
leaving the furnace is subjected to the 
second treatment at a lower temperature. 
The apparatus employed for this second 
treatment ^ consists of a horizontal hot 
plate within a furnace casing maintained 
at a temperature between 400* and 600° 
C. The temperature is maintained by 
admission of excess of air. 

Conveniently the carbon leaving the 
furnace in which preliminary heat treat- 
ment takes place is fed directly to the 
second furnace. 

When a neutral or an acid carbon is 
required limited amounts of mineral acid, 
for example 4N to 6N hydrochloric, phos- 
phoric or sulphuric acid may be sprayed 
upon the hot carbon immediately before 
it leaves the second furnace. 

When it is desired to reduce the ash 
content of the activated carbon it may be 
washed with water or with dilute mineral 
acid and dried- In this way the ash con- 
tent may be reduced from say 15 % to 8% . 

When activated carbon of increased 
density is required there may be added 
to the black ash residue containing pecto- 
cellulose a proportion of wood, cocoanut 
or other ligno-cellulosic material. 

Following is a description by way of 
example of one way of carrying the inven- 
tion into effect employing as raw material 
the black ash residue obtained by evaporat- 
ing to dryness the liquor obtained by digest- 
ing esparto grass with alkali in the manu- 
facture of esparto paper. The black ash 
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residue is washed substantially free from 
alkali by leaching with water for 12 to 36 
hours. Tho washed ash is fed mechani- 
cally to an oil fired Herreschoft furnace 
5 having four or more super-imposed 
circular hearths each provided with raoble 
arms which move the black ash from the 
centre to the periphery and from the peri- 
phery to the centre in successive hearths. 

10 The produots of combustion of tho furnace 
sweep over the hearths and tho tempera- 
ture increases from hearth to hearth until 
it reaches a tcmporature of 000 0. at tho 
outlet of the last hearth. Dry steam is 

15 admitted to the bottom hearth of the fur- 
nace to control the degree of oxidation of 
the carbon. Carbon leaving this furnace 
is fed at a temperature from 400 to 000 
0. to a hot plate maintained at this tern- 

20 perature and provided with, rabble arms 
for moving the carbon in a spiral path 
from the inlet at the centre of the hot 
plate to the discharge at the periphery of 



the hot plate. The hot nlate is enclosed 
in a housing to which is admitted an 26 
excess of oxygen sufficient to maintain the 
temperature of the hot plate by oxidation. 
Immediately before the carbon leaves {lie 
hot plate it is sprayed with a 5^ solution 
of hydrochloric acid in order to neutralise 80 
traces of alkali. . 

On leaving the hot plate the activated 
carbon is cooled and ground for example 
in a ball mill until 70% passes 200 mesh 
fl.M.M.} and 90% passes 100 mesh 85 

^e^activated carbon thus obtained has 
a very low apparent density (about 10 to 
16 pounds per cubic foot) and possesses 
great activity. 

Dated this 1st day of September, 1934. 
BOTJLT, WADE & TENNANT, 
111 & 112, Hatton Garden, 
London, E.O.I, 
Chartered Patent Agents. 
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I, Hob in Geobge TVestbttcy Faiineix, 
3T.I.C., a British Subject, of Idleigh 
Court, Meopham, Kent, do hereby declare 
the nature of this invention and in what 
manner tho same is to be performed, to 
be particularly described and ascertained 
in and by the following statement : — m 

This invention is for improvements in 
or relating to the manuf acure of activated 
50 carbon and deals particularly with the 
manufacture of an activated carbon of 
low apparent density and of high activity. 
It has now been found that the black ash 
residue resulting from the digestion of 
55 esparto grass with alkali and containing a 
considerable proportion of pecto-cellulose 
is particularly suitable for the manufac- 
ture of an activated carbon having the 
desirable properties mentioned above. 

The present invention accordingly con- 
sists in the process for the preparation of 
activated carbon which comprises leach- 
ing with water the black ash residue re- 
sulting from the digestion of esparto grass 
with alkali until it has a pH between 9 
and 10, heating the residue to a tempera- 
ture between 700 and 1000° C. in the pre- 
sence of limited amounts of air or oxygen 
and thereafter continuing tho heating in 
70 the presence of an excess of air or oxygen 
at a temperature between 400 and b00 U. 

The black ash after beinff dried if de- 
sired, e.g. in a shelf drier heated by flue 
Eases from the heating furnaces, is pre- 
75 ferably carbonised in a thin layer and is 
continually moved so as to expose fresh 
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surfaces. Alternatively, the black ash 
may be fed to the furnace while still wet 
and containing up to C7% to to% mois- 
ture. This stage of the process may eon- 
venientlv be carried. out in p Herreschoft 
oil-fired'fumace, the proportion of oxygen 
in contact with the black ash being con- 
trolled by diluting the air admitted to 
the furnace with dry steam. The tempera- 
ture to which the carbonised black ash is 
raised at this stage of the process depends 
on the purpose for which the activated 
carbon is required, active carbons of the 
highest activation being obtained by 
treatment at the highest temperature. A 
carbon of lower activity suitable for ex- 
ample for the clecolorisation of vegetable 
oil and the removal of taste and odour 
from water may be obtained by omitting 
the second heat-treatment, but this forms 
no part of my invention. The opparatus 
employed for the second treatment con- 
sists of a horizontal hot plate within a 
furnace casing maintained at a tempera- 
ture between SoO' and 500' C. The tem- 
perature is maintained by combustion of 
part of the carbon undergoing activation 
and regulation of the temperature mav he 
effected bv controlling the amount of air 1U3 
supplied to the hot plate. In or ie form of 
apparatus for carrying out this ste P< of 
the process the temperature may be raised 
hv blowing air on to the carbon and 
lowered bv shielding the carbon from 110 
excess of air by sliding screens placed 
around and over tho hot plate. 
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Conveniently the carbon leaving the 
furnace m y.Uch. preliminary heat 

C Iu oiio modification of tlie m-eseu* .« 
venW the carbonised black i X the" 
first heating may be Mhe|M £ SbTmSS 
furnace (or a part of the same w£) 

20 roquired eixrht «iu r d carbo * m 

nefessite f„^T *H P / 0C . MS a ™Ws the 
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Ployed is the black ash residue obtained 

oLJIT^a- 8 *?• *■ liquor 

50 aft? 6 iJ esparto grass lith 
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ior moving the carbon in a spiral uath 
caSonT^i t > e h i* * late the activated 
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Bonaceous material obtained *7o* ^Jl 
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irom the manufacture of nnDor mili k„ 
the caustic soda process by ?STp£SiS 
the carbonised material by acid^asK 
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which has been leached with water until 
it has a pH between 9 and 10. 

In the Specification No. 225,891 a pro- 
cess has been described and olnimod for 
6 treating activated carbon with a limited 
quantity of an acid solution which is all 
retained in the carbon to yield a product 
containing: all the natural ash. 

Savin- now particularly described and 
10 ascertained the nature of my said inven- 
tion and in what manner the samo is to 
be performed, I declare that what I claim 

n P r ? cess for the preparation of 

15 activated carbon which comprises leaching 
with water the black ash residue resulting 

«i£!r tne + -i^ e ? tl011 °L es P art0 S rass ^ith 
alkali until it has a pH between 9 and 10, 

™ if atin ?r^ e re s icl ue to a temperature be- 

20 tween 700 and 1000° O. in the presence 
of limited amounts of air or oxygen and 
thereafter continuing the heating in the 
presence of an excess of air or oxygen at 
a « m P ar »*ore between 400 and 60CT 0 

25 2. A process as claimed in Claim" 1 
wherein the black ash is prodried after 
leachuig and prior to its heat treatment, 
m - J >r Pf es » . a » claimed in Claim 1 or 
Claim 2 wherein the black ash is car- 

30 oonised in a thin layer and is continuously 
m °I a ^P 036 f resl * surfaces . 

4, A process a 3 claimed in any one of 
the preceding claims wherein the tem- 

q(r iM^, 0 *.*? 6 fi^t heating is regulated 
85 by the admission of dry steam to tho heat- 
ing furnace. 

5. A process as claimed in any one of 
tne preceding claims wherein a neutral 
or acid carbon is produced by adding to 
the hot carbon after its first heat-treat- 
ment or during or immediately before its 
discharge from its second heat-treatment 
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limited amounts of dilute mineral acid 
e -ff- hvdroohlorio or phosphoric acid. 

6. A process as claimed in any one of 
tho procoding claims wherein the ash con- 
tent of the activated carbon is reduced by 
washing the carbon with water and subse- 
quently heating. 

7. A process as claimed in any one of 
tne preceding claims wherein the acti- 
vated carbon is obtained from tho black 
ash residuo from esparto, grass and where- 
in its density is lncroosedby mixing with 
the black ash residue prior to heating a 
proportion of wood or cocoonut shell, wood 
charcoal or cocoanut charcoal. 

8. A process as claimed in anv one of 
the preceding claims wherein the first 
heat treatment of the leached black ash 
is carried out in a HerreschofT or like 
furnace. 

9. A process for the preparation of acti- 
vated carbon substantially as described in 
the specific example hereinbefore set 
torth. 

10. Apparatus for use in carrying out 
the second heat-treatment of black ash 
residue as claimed in any one of the pre- 
ceding claims and consisting of a hot plate 
capable of being maintained at a tem- 
perature between 400 and 500° C. and 
provided with rabble arms for moving the 
carbon in a spiral path from an inlet at 
the centre of the hot plate to a discharge 
at the periphery 0 f the hot plate. 

11. Activated carbon whenever prepared 
or produced by any one of the processes 
hereinbefore particularly described and 
ascertained. 

D 5fe^t^i B 4tlL da F oi December, 1934. 
ni/ BOULT, WADE & TENJ^ANT, 
111/112, Hatton Garden, London, E.C.I, 
Chartered Patent Agents. 
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